04/29/05 FRI 14:31 FAX 312 222 0818 

AMENDMENTS TO THE CLAIMS : 



MICHAEL BEST & FRIEDRICH 



Attorney Docket No.: 205SS 1-0002 



[g]004 



Please AMEND the claims as indicated below: 

1 . (Withdrawn) A reverse spreading device for reversely spreading complex base 
band signal, one being composed of an I (In-phase signal) component and another being 
composed of a Q (Quadrature phase signal) component and each being spread using spread codes 
of n-pieces of chips for one symbol signal comprising: 

a first correlator having first delay devices whose number is an integral multiple of n-1 
and which sequentially shift said base band signal composed of said I component by delaying it 
at a predetermined time interval, having n-pieces of first multipliers each performing a 
multiplication between said base band signal composed of said I component shifted by said first 
delay devices and a spread code and having m-pieces of first adders each performing integration 
of an output fi:om k-pieces of said first midtipliers out of n-pieces of said first multipliers and 
outputting the result of said integration as an intermediate signal composed of said I component 
(m^i/k); 

a second correlator having second delay devices whose number is the same as that of 
chips for one symbol signal sequentially shifted by delaying said base band signal composed of 
said Q component at a predetennined time interval, having n-pieces of second multipliers each 
performing a multiplication between said base band signal composed of said I component 
sequentiaUy shifted by said second delay devices and said spread code and having m-pieces of 
second adders each performing integration of an output firom k-pieces of said first multipliers out 
of n-pieces of said first multipliers and outputting the result of said integration as an intermediate 
signal composed of said Q component; 

m-pieces of phase rotators each performing a rotation correction by phase-rotating 
m-pieces of said intermediate signals each being composed of said I component produced by 
each of said first correlators and m-pairs of complex intermediate signals containing m-pieces of 
intermediate signals composed of said Q component produced by said each of said second 
correlators, on a complex plane at a phase rotation angle at m-stages each being slid by a 
reference rotation angle for every pair of said complex mtemiediate signals; 
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a first adder to perform calculation of a correlation value composed of said I component 
by doing integration of said I component of said m-pieces of said complex intermediate signals 
obtained after said rotation correction is made by each of said phase rotators; and 

a second adder to perform calculation of a conrelation value composed of said Q 
component by doing integration of said Q component of said m-pieces of said complex 
intermediate signals obtained after said rotation correction of each of said phase rotators is made. 

2. (Withdrawn) A reverse spreading device for reversely spreading complex base 
band signals, one being composed of an I (In-phase signal) component and another being 
composed of a Q (Quadrature phase signal) component and each being spread using spread codes 
of n-pieces of chips for one symbol signal comprising: 

a first multiplier to sequentially perform a multiplication between base band signals 
composed of said I component and said spread codes of n-pieces of chips; 

a first correlator to produce m-pieces of intermediate signals composed of said I 
component by sequentially integrating said multiplied value obtained by said first multiplier for 
every k-pieces and by using said multiplied value as said intermediate signal and to output them 
as (m=n/k); 

a second multiplier to sequentially perform a multiplication between said base band 
signals composed of said Q component and said spread codes of n-pieces of chips; 

a second correlator to produce m-pieces of intermediate signals composed of said Q 
component by sequentially integrating said multiplied value obtained by said first multiplier for 
every k-pieces multiplied values and by using said multiplied value as said intermediate signals 
and to output them; 

a phase rotator to perform a rotation correction by phase-rotating m-pieces of complex 
intermediate signals containing said intermediate signal composed of said I component and said 
intermediate signal each composed of said Q component on a complex plane at a phase rotation 
angle at m-stages each being slid by a reference rotation angle for every pair of said complex 
intermediate signals; 

a first adder to perform calculation of a correlation value composed of said I component 
by doing integration of said I component of said m-pieces of said complex intermediate signal 
obtained after said rotation correction by each of said phase rotators is made; and 
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a second adder to perform calculation of a correlation value composed of said Q 
component by doing integration of said Q component of said m-pieces of said complex 
intermediate signals obtained after said rotation correction by each of said phase rotators is 
made. 

3, (Currently Amended) A reverse spreading device for reversely spreading a 
complex base band signals, nnmprir . ing niiQ hanft - band signal boinp oomposed of w hich was 
gpread using spread codes, and includes an t^Sn-phase signal (I) component and anoth e r bas e 
band signal boing compoood of a Q-{Qc[uadrature phase signal (0) componen t that each include 
amplitude information, and oach bopo bond signal boing opreod xising flprood ood e a of n - pi e c e s of 
chips for ono symbol sign ai the device c omprising: 

a frequency error conrecting devic e configured to receive the complex base band signal, 
count how mon va number of chips of s^4-the complex base band signal o to be inputted^ and t& 
p^nrm n mfnfinn rjiimntinTi in a stop by Qtcp manner bv rotott a gsequentiallv rotate a phase of 
8Bid-tfae complex base band signals on a complex plane bya^ step number multiple of a t^hase 
angle, wherem the phase angle equals _p hago rotation angle at m stages oaoh boing slid by a 
roforeno e rotation angl e b e ing an angl e obtainod by dividing a rotation angle (2n) of arovolution 
te -dividcd bv M portions^ e v e ry tin t ewhen a count of - t fa e number of chips increases by KI£- 
chip all to produce a rotation conected complex base band signal, wher ein the frequencv error 
correcting device maintains the amplitude infonnation of the I and O compo nents of the complex 
base band signal in the rotation corrected comp lex base band signal; 

a spread code multiplier configrured t o receive m ultiply ea^tei^the y;otation corrected 
complex base band signal s, and multiply the rotation correc ted complex base band signal. 
obtained after tho rotation corrootion by said froquency error corroofting devic e is made, b y 
the_spread cndes to produce a plurality of multiplied values: and 

twe ^pluralitv of accumulative adders configuredt o receive the p lurality of multiplied 
values, and p roduoc a corrolotion \^uo oomposed of said I compon e nt and a oorrclation valu e 
compotied of said Q oomponont by p erformi»e accumulative addition of the multiplied values 
from said oprcad code multiplior for ono ovCTa symbol period for each of saidtf ie I component 
andthee f Q rnmponen t to produce a correlation va lue for the I component and a correlation 
value for the O component respectively . 
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4. (Currently Amended) The reverse spreading device aooording to of Claim 3 , 
wherein said -the fr equency error correcting device i s oompos e d o fcompriscs: 

a chip number counter configiired.to flequ e ntiolly count Hnw mnny the^. nnmhg>r nf chipj; of 
6«d-the_complex base band signal^ to bo inputted and te-provide an instruction for incrementing 
ovory time when ^oua tthe number of chips increases by Kl[-lLchipsir^ 

a step number counter configured to receive the instruction for incrementing, and 
according to the instruction for incrementing^^ increase said-the_step number by one if the 
outputted step nimiber js -eauals^ a number other than M-U and t^retum said^fce.stcp number to 0 
ifthesaid step number k -equals M -1 in Qooordonc e with said instruction for inoromonting fed 
from said chip number count e ip ; and-of 

a phase rotator configured t o porform a rotation corrootion bv sequeptially rotating r otate 
frihejhase of sftid^£.complex base band signals at -by the step number multiple of the fr f>hase 
r - ototion a ngl e oorrcpponding to a gtep number f e d from said a top numb e r countor, out of phas e 
rotation angles at M otag e s slid by Daidrcfcrenoo rotation angl e. 

5 . (Withdrawn) The timing detecting device comprising said reverse spreading 
device claimed in Claim 1 and a peak detecting circuit to detect spreading timing based on sizes 
of correlation values of said I component and said Q component obtained by said reverse 
spreading in said reverse spreading device. 

6. (Withdrawn) The channel estimating device comprising said reverse spreading 
device claimed in Claim 1 and a rotation correcting circuit to detect a phase error contained in a 
complex symbol obtained by said reverse spreading device and to perform correction of said 
phase error. 

7. (Withdrawn) The timing detecting device comprising said reverse spreading 
device claimed in Claim 2 and a peak detecting circuit to detect spreading timing based on sizes 
of correlation values of said I component and said Q component obtained by said reverse 
spreading in said reverse spreading device* 
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8. (Withdrawn) The chaimel estimating device comprising said reverse spreading 
device claimed in Claim 2 and a rotation correcting circuit to detect a phase error contained in a 
complex symbol obtained by said reverse spreading device and to perform correction of said 
phase error. 

9. (Currently Ameixded) A timing detecting device^ comprising^ 
said -the r everse spreading device oloimed ing f Claim 3; and 

a peak detecting circuit configured t o receive the correlation value of the I component 
and the correlation value of the O component and detect spreading timing basod on a s a function 
of sizes of the correlation values of said -thc I and O components and said Q compon e nt obtain e d 
by said revorso opr e ading in i>aid r e v e rs e s pr e ading dovioe . 

10. (Currently Amended) A chaimel estimating device^ comprising: 

s£ttd -the r everse spreading device oloimod in of Claim 3 further confitnired to obtain a 
complex symbol: and 

a rotation correcting circuit configured t o receive the complex svmboL d etect a phase 
error contained in o-the complex symbol obtained by said reveriso gproading devic e andrte 
perform correction of said-Aephase error. 

1 1 . (Withdrawn) A method for measuring a fi-equency error being a difiference 
between a reference fi^quency of a receiver and a reference frequency of a sender comprising 
steps of: 

shifting sequentially a base band signal composed of an I (In-phase signal) component 
and a base band signal composed of a Q ((Quadrature phase signal) component and performing a 
multiplication between said shifted said base band signals each being composed of said I 
component or said Q component; 

performing integration of k-pieces of multiplied values out of n-pieces of multiplied 
values obtained and producing m-pieces of intermediate signals composed of an I component 
(m=^n/k); 

performing a rotation correction by rotating phases of m-pairs of complex intermediate 
signals including m-pieces of intermediate signals composed of said I component and m-pieces 
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of intennediate signals composed of said Q component at a phase rotation angle at m-stages each 
being slid by a reference rotation angle for every one pair of complex intennediate signals; 

calculating a correlation value of said 1 component and a correlation value of said Q 
component by integrating said I component and said Q component of said m-pieces of said 
complex intermediate signals obtained after said rotation correction is made; and 

calculating a power value of a complex symbol based on said correlation values of said I 
component and said Q component and selecting said reference rotation angle so that said power 
value becomes maximum and then detecting said frequency error based on said reference 
rotation angle selected. 

1 2, (Withdrawn) A method for measuring a frequency error being a di jfference 
between a reference frequency of a receiver and a reference frequency of a sender comprising 
steps of: 

performing a multiplication between base band signals, one being composed of an I 
component of n-pieces of chips and another being composed of a Q component of n-pieces of 
chips and spread code of n-pieces of chips and producing m-pieces of intennediate signals, one 
being composed of said I component and said Q component by integrating a multiplied value for 
every k-pieces of said multiplied value and to use an integrated value as an intermediate signal 
(m=n/k) ; 

performing a rotation conection by rotating phases of m-pairs of conjplex intermediate 
signals including m-pieces of intermediate signals composed of said I component and m-pieces 
of intermediate signals composed of said Q component at a phase rotation angle at m-stages each 
being slid by a reference rotation angle for every one pair of complex intermediate signals; 

calculating a correlation value of said 1 component and a correlation value of said Q 
component by integrating said I component and said Q component of said m-pieces of said 
complex intermediate signals obtained after said rotation correction is made; and 

calculating a power value of a complex symbol based on said conelation values of said I 
component and said Q component and selecting said reference rotation angle so that said power 
value becomes maximum and then detecting said frequency error based on said reference 
rotation angle selected. 
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13. (Cxirrently Amended) A method for measuring a frequency error^ feeta ^which 
includes_a difference between a reference frequency of a receiver and a reference frequency of a 
sender^ in a complex base band signal that includes I and Q signal comT>onents. a complex 
svmboL and was spread using spread codes, the method c omprising the steps of: 

counting how man v the number of chips of the complex base band signal s qtq to be 
inputted; 

performing a rotation correction in a stop by- st e p maimor b y sequentiallv r otating a phase 
of saidrthe^complex base band s ignal on a complex plane bv a step number multiple of a phase 
angle, wherein the phase angle equals a t a phos e rotation onde at m gtagos oaoh being slid by a 
r e f e renc e rotation angle boing an angle obtained by dividing a rotation angle (2n) of a r e volution 
t odivided bv M portions^ ev e rv tim e sat dw hen the count e d number of fte<:hips increases by 
K[[-chips] ] to produce a rotation corrected complex base band signal, wherein an amplitude 
iiifonnation of the complex base band signal is maintained in the rotation corrected complex base 
band sigtnal: 

multiplying the rotation corrected c omplex base band signals by the spread signals codes 
ohtniTi e d aftor tho rotnrion corrootion is mad e t o produce a plurality of multiplied values- bv-said 
fte qucnoy error corr e cting dovio e; 

producing a correlation value of the I component and a correlation value of the Q 
component by adding th e plmralitv of multiplied values fed from said spread oodo multiplier in 
an accumxilative manne r over a svmbol period for eveFV -the I component and ev^v ^the Q 
componen t during one oymbol p e rio d: 

calculating a power value of the complex symbol based on the correlation values of said 
the I component and 9€tt4 theQ component; dfid 

selecting mid-the roforenc e step number multiple of the r otation p hase angle so that fe efor 
which the power value b ecom e s is_maximum; and 

#»iHletecting said frequency error based on the step number multip le for which the 
power value is maximim^ oaid r e fer e nce rotation angle pclcctod , 

14, (Withdrawn) An AFC (Automatic Frequency Control) method to control a 
frequency of a reference frequency signal of a mobile station so that a frequency error measured 
by said frequency error measuring method claimed in claim 11. 
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1 5, (WithdraAvn) An AFC (Automatic Frequency Control) method to control a 
frequency of a reference frequency signal of a mobile station so that a frequency error measured 
by said frequency error measuring method claimed in claim 12. 

1 6. (Currently Amended) A method in oocordanco with oloim 13 f or AFG 
Automatic Fr ogu e ncv fr equency G efifeokontrol^ of a reference signal of a m obile station, 
CQunprising: 

performing the method for measuring a frequency error of Claim 13: and fe ffeei? 
comprioing the stop ofe 

controlling &e-a.frequency of a-the reference frequency signal of the mobH e station so 
that the frequency error det e ct e d in tho ooloulating step - i s reduced. 
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